Strangeness kinetics and energy dependence of
hadron productions

Kinetic equation and conservation laws

Chemical equilibration from SIS to RHIC
Strangeness production energy dependence
Maximum relative strangeness content in heavy ion collisions
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Statistical-Thermal Models

= At freeze-out: the available particle phase space is
occupied according to statistical laws
-> thermal distribution

= Chemical freeze-out: particle abundances are frozen in

= Thermal freeze-out: particle spectra are frozen in

Test of equilibration required to specify:
i) level of observation: ( multiplicities, spectra, correlations,..)
i) Statistical operator:




Test of chemical equilibrium for Pb-Pb at SPS
P. Braun-Munzinger, |. Heppe, J. Stachel
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Statistical description of RHIC data
P. Braun-Munzinger, D. Magestro, J. Stachel, K.R.
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Mid-rapidity and 4pi K*/z* data
from SIS to RHIC
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A and X~ energy dependence
from SIS -> RHIC

(470 data) midrapidity
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Particle production - energy dependence
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Thermal parameters at chemical freezeout
Energy Density Radius
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Thermal, chemical and “critical” curves
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LET data from:
£ Fodor & 5.0. Katz

Thermal parameters from:
Mix-Chapman, Nix et. al.
Nu. Xu, M. Kaneta, Tomasik 7
Dobler et. al., U. Heinz
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First attempts to
extract “critical
parameters”
from LGT at
finite baryon
density: based
on the large
volume
behavior of the
Lee-Yang zeros
(Fodor & Katz)
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Solution: convert to differential eqution

for the generating function
dg(x,t) L o al 2
o -y X 1 +— B B =< N, »

Equilibrium solution

e NS

Kaon Multiplicity

i -




Strangeness multiplicity
equilibrium solution
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(Multi) Strange Particle Multiplicities

Hamieh,Tounsi, et al..
Consider : baryon free and charge neutral system

of volume V and temperature T
Impose : strangeness neutrality condition

<Ng>  I,(2Vwg)

= W

14 " (2sz_,)

Vws, s>1:




Statistical Model - Centrality Dependence
approaching asymptotic grand -canonical limit
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Strangeness enAhRncement
=>
energy dependence

_Enhancement factor
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Strangeness enhancement
larger for lower energy




Chemical Equilibrium

SIS - AGS - SPS

F. Becattini, J. Cleymans, A. Keranen, H. Oeschler, E. Suhonen, et al..
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Unified freeze-out curve from SIS =>RHIC
J. Cleymans, K.R
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In medium effects -resonace
broadening
R. Rapp & J. Wambach
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In medium effects => required to explain dilepton data however are
not included in statistical analysis of particle yields




Charm in-medium LGT results
S.Digal, P. Petreczky and H. Satz
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Strangeness suppression - kinetic approach
C.M. Ko, V. Koch, Z. Lin, M. Stephanov, Xin-Nian Wang, K.R

Exampla: H++JI_—}K++K_

<N; >=<N, >’ +<éN; >
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Strangeness kinetic - general approach
8@ probability of finding N pairs of [KiS

Transition probability from N->N+1: &< N, >’
Transition probability from N->N-1: :— N ?
dP, G
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